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D)ISCUSSION ON THE GENERAL PRINCIPLES INVOLVED IN A CAMPAIGN TO CONTROL CERTAIN DISEASES OF CATTLE INIMICAL TO MAN
Mr. H. W. Steele-Bodger: The control of disease in the dairy cow is important in order to preserve the health of the animal itself and so extend its usefulness and to prevent the transference of infection from the animal to rman. It is true, of course, that some infectious diseases from which cattle suffer are not inimical to man, but those which are, and which happen also to cause much ill-health among the animals themselves, have been chosen as subjects for discussion at future meetings. These diseases are responsible for immense financial loss to agriculture and to the country, and cause much wastage of essential foods.
Concerning clinical tuberculosis in humans, the expressed medical point of view is that a decreasing but still far too high proportion of cases is directly traceable to the cow secreting tubercle bacilli in her milk. It is estimated that 05% of lactating cows actually suffer from tuberculosis of the udder. Milk is also blamed as the medium by which Brucella abortus is conveyed to man. Though it is not possible to ascertain the incidence of undulant fever in this country, it is probable that many cases are not reported and that some go undiagnosed. Milk again is held to be responsible for not a few of the streptococcal and staphylococcal conditions which affect human beings.
The solution offered by Medicine is compulsory pasteurization; this is undoubtedly commendable and beneficial, but it does nothing to solve the problem at its sourcein fact, pasteurization alone rather connives at a perpetuation of the existing condition from the point of view of the milk producer. It produces artificially a " safe " milk, if the process is carried out efficiently. A healthy disease-free cattle population would not only supply naturally safe milk, it would eliminate a-loss to agriculture of millions of pounds annually and thus would make more animals available for consumption at a cheaper price -a thing greatly -to be desired in the present age of malnutrition.
What is the veterinary reaction to the problem? So far attempts have been made to minimize the risk of infection of milk by tubercle or other organisms by means of clinical examinations carried out under the Milk and Dairies Acts and Orders, the Milk (Special Designations) Order, and the Tuberculosis Order (a procedure which is but a palliative measure). The other present alternative is the attempted eradication of tuberculosis by means of the much-criticized tuberculin test. When the problems associated with the standardization -and specificitv of tuberculin are solved,, how much further forward shall we be in the control of tuberculosis? Are there still some amongst us who believe that what is possible to achieve in the rearing district of, for example, Wales,
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Proceedings of the Royal Society of Medicine 2 is also possible in the intense milk-producing areas such as Cheshire? Are we not pursuing a shadow as many did for so long in attempting to eradicate contagious abortion from this country by blood testing and the isolation and elimination of reactors to the agglutination test? It is, I think, now generally agreed that the control of contagious abortion by vaccination with a reliable vaccine is the only practical method in a country such as ours. whilst the present system of farming obtains. I believe that the same holds good with regard to the control of tuberculosis. Research workers and clinicians will have to strive to perfect a vaccine which will confer reasonable immunitv upon the inoculated animal, whilst taking every precaution to ensure that it cannot prove harmful to the human being. The effect which the control of tuberculosis in cattle would have upon the health of the human population in this country is incalculable.
Brucellosis is a major scourge of cattle and is probably indirectly responsible for more than half the cases of infertility in bovines. In the U.S.A., in an attempt to control brucellosis bv means of the agglutination test alone, 2,000,000 reactors to the test were slaughtered between 1934 and 1939. The disease is now controlled by calf vaccination and the agglutination test before an animal enters the herd.
Trichomoniasis in bovines is also becoming a major problem in this country and I understand the incidence of this disease in humans is increasing, though I am not aware of definite evidence that there is any link between the infections in humans and bovines.
Mastitis, particularly that due to Str. agalactix, is another major scourge of bovines.
and it has recentlv been estimated that mastitis, contagious abortion and sterility are responsible for an annual loss of approximately 200,000,000 gallons of milk, equivalent. with milk at ls. 3d. a gallon, to an annual loss of £12,500,000; as milk is now about 2s. a gallon, the loss is £20,000,000. If we include the loss of the calf crop due to these diseases we have a further loss of £1,500,000, whilst the loss due to replacement of dairy cows affected with these three diseases is to-day in the region of £5,000,000 per annum. Our total loss is then in the region of £27,000,000. This is not the whole picture. It is known that in milk affected with streptococci, the solids-not-fat content is markedly reduced and that the butter-fat from affected quarters is reduced by 25 ,%. In the aggregate there is a loss to the nation anntuallv of over 83,000 tons of a solid mixture of protein, sugar and minerals, and a loss of over 31,000 tons of butter-fat.
In considering these problems one must bear in mind the present system of farming in this countrv. Improved animal husbandrv and better methods of hygiene should be aimed at; we should endeavour to reinforce the natural resistance of the animal and to emplov such methods of immunization as are available. Control on such lines is preferable at this time to the elimination of these diseases and the isolation of healthv animals from the chances of infection. The day may come when such methods can be practised on a large scale with success, but until their incidence is lower, control, rather than elimination, must be the rule.
In collaboration with the Ministry of Agriculture and the National Farmers' Union, the National Veterinary Mledical Association has elaborated a scheme for the control of mastitis, contagious abortion, and infertility; this scheme will be discussed at the other meetings during this session.
Dr. C. L. Oakley: The diseases of animals inimical to man are divisible into two classes: those directlv infectious to him and those which, bv reducing his food supply, may render him more susceptible to infectious disease. Apart from sterility, young animals, with fewv exceptions, are born free from disease; the main problem is, therefore, one of animal husbandry. The problem has a serious economic side also-farming must pay, and a method of immunization which--protected every cow from disease but at the same time increased the price of meat beyond the capacity of the public to pay would obviously be a failure.
Mr. J. R. Barker: The first principle after the admission of an evil in society is the formulation of a remedy and propaganda for its acceptance. The National Veterinary Medical Association Scheme has not yet received sufficient help from the Press in its campaign for.the control of certain diseases of cattle inimical to man.
Animal husbandry based upon veterinary science and bovine ecology is the next essential. Animal husbandry varies throughout the country and herd owners need advice founded upon local knowledge and given by experienced clinical workers.
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Perhaps the only group of diseases ripe for eradication is the acid alcohol-fast group comprising mammalian and avian tuberculosis and Johne's disease. Weybridge mammalian tuberculin seems to be a diagnostic agent for the group.
One would need more evidence than has yet been produced to believe that brucellosis can be controlled by the use of live vaccines. Temporary infertility at the outset is indistinguishable from sterility of a more permanent nature, and if remedied by the measures suggested will leave a balance of 300,0 of cows still awaiting further treatment. Mastitis due to Streptococcuts agalactix appears to be entirely absent from some countries. Clinical mastitis due to other causes is more difficult to control and it is here that the clinician wvill need all the assistance of otur expert laboratory technicians.
Mr. G. N. Gould said the diseases enumerated by the opener were the scourge of agriculture. In regard to tuberculin testing, no one could pretend that the present position was satisfactory to the practising veterinary surgeon or to the dairy farmer, nor would it be until a tuberculin could be devised free from the present criticisms. While it was possible to appreciate that the building up of tuberculin tested reservoirs of cattle had certain advantages, he could not see that the presenit scheme contributed materially to the control or eradication of bovine tuberculosis, since reacting animals were passed back into circulation.
In regard to Brucella, the difficulties of eradication were known to all veterinary surgeons who had attempted it. The eradication policy for abortion appeared to depend upon a test which was by no means efficient. Under present farming conditions particullarly, eradication of this disease had little or no place and the building up of resistance by immunization was the only common-sense policy. A standardized live vaccine of known X irulence was essential.
Professor T. J. Bosworth said that he had hoped to hear wvhat vere the general principles involved in the campaign to control these diseases so that an opinion might be formed as to their soundness. Unfortunately the opener had failed to enlighten them and had seemed to suggest that the principles for dealing with each disease might be formulated in the discussions which had been arranged for subsequent meetings of the Section. Such discussions would be valuable, but a scheme for dealing with these diseases had already been produced and it was being put into operation; it did not command unanimous approval, for many felt it could not produce the results which had been claimed for it.
He was inclined to agree with a previous speaker that more progress might be made by concentrating on the control of a smaller number of diseases, but, however that might be and taking into account the urgency of doing all possible to increase meat and milk production, he was of the opinion that nothing was more likely to hamper progress than making promises to the farmers which couild not be fulfilled.
Mr. S. J. Edwards said that if success in the control of contagious diseases of cattle was to be achieved, close co-operation between the farmner and the veterinary surgeon would have to be maintained. He instanced the voluntary tuberculosis eradication scheme initiated in Ayrshire in 1930 where practically complete freedom from infection was achieved in an area containing thirty dairy herds.
The incentives provided in this case were free tuberculin testing and advice on methods of eradication; in turn the farmers gradually disposed of reactors and, where necessary, renovated their premises. The fact that freedom from disease was aimed at in one group of herds ensured complete co-operation of the farmers in the area.
With the other contagious diseases of cattle the best results would also be attained by similar methods, although it might not be feasible to control more than two diseases at a time.
Dr. H. J. Parish: It has been stated (C. F. Brockington, Brit. M. J., 1937 (i), 667) that probably three-quarters of the milch cows in England would at any one time be found to be excreting one or more of the following three. organisms in virulent form: Myco. tuberculosis, Br. abortuts and Streptococcuts. This may be an exaggeration, but it indicates the magnitude of our problem.
Milk-borne diseases fall into two categories the infections of cattle and the conse-118 Proceedings of the Royal Society of Mediicne 4 quent excretion of organisms in milk and the contamination of milk during and after its withdrawal from the cow. Apart from well-recognized infections, cattle may transmit to man many undiagnosed and undiagnosable fevers.
The ideal procedure for the prevention of disease would involve absolutely healthy cattle, well housed and groomed,well fed and tended by healthy men, cleanly in their milking methods; contamination should also be avoided between cow-shed and consumer.
Such an ideal is impossible largely for, economic reasons and because healthy human carriers of streptococci, &c., would be difficult to control.
In the control of tuberculosis, much can undoubtedlv be done by efficient tuberculin testing; but if pastures and premises are heavily contaminated, eradication of the disease by this means would be extremely difficult and expensive. Vaccination against tuberculosis has been mentioned; in experiments with B.C.G. in guinea-pigs, death of the infected animals can be delayed but survival is 'almost unattainable. Better results have been achieved with a vaccine of Wells' vole bacillus, but much more work is necessary.
There are gaps in our knowledge of Br. abortus infection. If large numbers of cows are infected and excreting Br. abortus in their milk, why should the disease in man be so uncommon? Presumably many infections are overlooked, or possibly the majority of Br. abortus strains of cattle have little power of infecting man.
Many outbreaks of staphylococcus food poisoning have been associated with unpasteurized milk or cream.
Thire are two lines of advance: (1) We should do all we can to remove sources of infection from herds. (2) Milk should be protected' by efficient pasteurization. It should be bottled by machinery and delivered in sealed containers.
Dr. C. L. Oakley said that he was not certain that the ideal was perfectly healthy animals if that meant herds entirely free from' infection. Infectious disease had both an immediate and a remote effect; it might infect man directly, but more important it might not only reduce the immediate yield by the death or slaughter of infected animals, but also seriously reduce the number of breeders. The death or slaughter of an infected animal meant the loss also of its potential offspring. It was useless to carp at farmers for not using methods of eliminating disease which would lead to bankruptcy. Consequently, though some diseases might be controlled in isolated areas, the ordinary transport and marketing of animals must introduce infected animals from less favoured spots; and infection-free herds would surely prove extremely susceptible to such infection. Isolation involved economic problems of profound importance; and it seemed doubtful whether elimination of disease by slaughtering could be done without serious reduction of our food supply. More attention should be paid to immunization agai'nst disease whereby the originally uninfected animal might be kept safe from the ordinary risks of its relatively short life.
Mr. Geo. Dunlop-Martin said the most important point in his opinion was that the scheme mentioned by the opener would lead to early access to animals affected with these diseases. It must of a certainty mean that very many cases would be saved. Thus the " end product " of this early access must also mean more food for the nation-especially meat and milk-at this time and for the coming years of the' utmost importance to the wartime food problem.
Lieut.-Colonel H. A. Reid said the problems now under consideration were similar to if not identical with those obtaining in New Zealand. It was estimated, however, that not more than 10% of the cattle of New Zealand were affected with tuberculosis. This was probably due to climatic conditions enabling livestock to graze throughout'the year.
They were never housed.
There were in Britain many slum animal habitations, and any scheme for control of bovine tuberculosis should regard this factor as vitally important in contributing to the spread of infection.
New Zealand authorities had not hitherto favoured the extensive use of either living or dead vaccines as a means of combating bovine abortion. The Dominion Veterinary Service had a free hand in animal health. It operated independently of the medical profession in the control of animal disease which might be communicable to man. Meat inspection was handled entirely by the veterinary division of the Department of Agri-lb ASectton oJ Uomparattve lUedtctne 119 culture. The relatively lower x-alue of cattle in New Zealand compared Nvith Great Britain certainly facilitated more drastic measures; compensation pavable to owvners was on a commensLirate scale. Mastitis was a most formidable problem and widespread infertilitv constituted another serious obstacle to the dairving industry as a *vhole.
Apart from the general interest wvhich the scheme under discussion would arouse, interest also centred around the important trade in pedigree livestock. It Nvould adld to the confidence of prospective importers to feel that organized control of the diseases under consideration would shortly be undertaken.
Dr. W. R. Wooldridge said the scheme referred to by Mr. Steele-Bodger arose out of the work of a special Committee of the N.V.M.A. In a report issued an estimate of the losses resulting from inastitis, contagious abortion, sterility (temporarv abortion) and Johne's disease was given. This loss, considered to be about £20,000,000 annually, was sufficiently seriouls particularly in time of war-to justify, in the opinion of many authoritative bodies, a scheme for the control of the four diseases concerned. Even though some of the knowledge of the particular disease did not appear to be absolutely perfect, yet it was felt to be sufficiently proven to be of service in bringing about a reasonable control which would lead to a material reduction in these losses.
In brief this scheme depended upon a contract arranged between a veterinary surgeon and his client, whereby the practitioner undertook for an agreed fee the control of the four diseases specified, it being understood that the government wvotuld grant special facilities to those entering inta these contracts. These facilities included certain free laboratory assistance, the free issue of a standardized vaccine for the control of contagious bovine abortion, and the supplv of sulphanilamide at a very much reduced cost.
Although this scheme was not under official government supervision, it must be regarded as a semi-official scheme and not an entirely ad hoc scheme, depending solely upon individual arrangements between practitioner and client.
A misunderstanding seemed to have arisen concerning the claims of those supporting the proposed scheme. This mistunderstanding assumed that those advocating the scheme believed that practicallv the whole of the huge loss mentioned would be saved if the scheme were introduced, whereas, in fact, no such claim had ever been made. But it was felt that a useful reduction of such losses could be obtained by this scheme and that it would pave the way to more effective schemes later oIn.
Like other speakers, Dr. Wooldridge was disappointed that the discussion had not ranged more directly round the " Principles Governing the Methods of Control of Animal Diseases ". There were two important principles which seemed worth mentioning: (1) The scientific knowledge upon vhich a method of control of anv disease of animals is to be based must be such that it has reasonable prospects of giving beneficial results, even though it may not lead to a control sufficientlv complete to make earlv eradication of the disease possible; and (2) as the practice of animal husbandry in its wvidest sense is essentially an economic problem the application of anv method for the control of animal diseases must be economicallv sound. This was so whether one considered it from the point of view of the State or the individual owner. The limitations of these two principles were obvious and needed no elaboration at this stage.
Dr. Wooldridge said that he was not clear as to how the professions of human and veterinary medicine couild intimately collaborate in the control of diseases of animals except indirectly as a result of a greater appreciation on the part of the one of the difficulties and rather different outlook of the other. Essentiallv the doctor must insist that foodstuffs of animal origin were safe for human consumption, whilst the veterinary surgeon's aim was to develop and mainitain healthy animal stock so that wholesome products could be obtained free, so far as possible, from all disease-producing organisms.
The controversy which had for some time raged over the pasteurization of milk arose out of a lack of appreciation of these differences in outlook and was due to the fact that local authorities, in endeavouring to carry out their obligations to their public, had different points of view put to them as how best milk could be delivered safe and wholesome to the consumer.
Medical Officers of Health naturally insisted that the product must be safe and, they therefore felt that the best means of achieving this at once was pasteulrization; whereas agriculturists and veterinarv surgeons, appreciating that the product produced on the farm was in those days often of poor quality, wished to institute methods for the more 120 Proceedings of the Royal Society of Medicine 6 efficient production of sound and(i safe milk. In considering these two points of view local authorities all too frequently regarded them as alternative schemes whereas they should have been complementary; often medical and veterinary advisers fotund themselves in opposite camps and made the mistake of not collaborating to bring home to the local authority that efficient production on the farm was complementary and not an alternative to pasteurization. In his view the veterinary profession must realize that at present efficient pasteurization of milk must be insisted uipon by the medical profession who should appreciate on the other hand that improved methods in the production of clean and safe milk upon the farm were equally essential in the interests of the consumer.
It was quite clear that unless the officer responsible for the quality and safety of foods of animal origin, wvhether he belonged to the medical or veterinary profession, realized that the points of view of the consumer and of the good producer were not in fact in conflict but were collateral, progress in this spherc would be considerably retarded.
Dr. A. D. McEwen said he ag-recd there w as a daniger in the eratdication of a disease from individual herds whilst it remained enzootic throughout the Countrv.
Unfortunately conditions in Britain were not so favourable for the control of tuberculosis as in ihe United States. Nevertheless the wholesale methods followed in the States had encouraged this country to concentrate a large section of its veterinary service oIn attempts to eradicate ttuberculosis from a number of individual herds. These efforts assisted those interested in the herds but did not benefit the population as a whole, as the milk supply was made no safer, nor was the price reduced, thereby encouraging greater consumption. Furthermore, the interest devotedl to eradicating the disease from a numhber of herds had probablv prevented adequate attention being given to immuLnization of the cattle population against tuberculosis.
With regard to contagious abortion, the United States' policv of slaughtering female cattle that reacted to the agglUtination test, fitted in with the economics of the "New Deal" which aimed at a reduction in aniimal produce in order to raise prices for farmers. The slaughter of the 2,000,000 cattle referred to by Mr. Steele-Bodger had not effected the control of the disease. In Britain the incidence of Br. aibortius in cattle was probablv higher than in the United States, an(d it appeared that at present the greatest hope of control lay in immunization.
The general opinion was that animals could only develop slight immunity to Br. cIborttis, but it had been showvni that animals infected wvith a v,iruLlent strain of Br. abortius, whether still infected or recovered from infection, possessed a remarkably solid immunity to superinfection or reinfection. This shotuld encourage investigations on immunity.
He agreed with Dr. Parish that as man contracted certain contagiouLs diseases from the ingestion of raw milk, it shouldl be pasteturized. Pasteurization need hav e no adverse influence on dairy hygiene or oni efforts to control disease in cattle.
Dr. J. M. Alston said he was glad to hear Dr. MIcEwen as a veterinarian encourage pasteurization of milk, for opposition between veterinary and medical workers on this question was unnecessary. The primary task of the nedical profession in this was to protect human health and, if a safe supply was obtainable, to encourage the drinking of more milk thus encouraging an increased supply of milk from healthy cows. Br. abortuts did appear to be of low virulence for human beings, but pasteurization affected the question, because in London nearly all of the few people infected with Br. abortits whonm he had met had takenunpasteurized milk shortlv before their illness.
Dr. A. W. Stableforth said that earlier speakers had referred to two main points of contact between the medical and veterinary professions on this subject: the danger fromz animal diseases communicable to man and the importance of the increased milk supply to be expected as a result of intensive measures for the control of disease in milk herds.
The danger from cattle diseases commuinicable to man could, as already said, be effectively dealt with by proper pasteurization, and he believed this to be fortunate for another reason; it enabled control efforts to be focuLsed on those diseases of major agricultural importance which caused the greatest lowering of milk yield. Milk was one of the essential foodsparticularly for children, pregnant mothers and invalids; figures showed that much more milk would be available if some of the more common cattle diseases could be controlled.
The relative valuies of various methods of control varied according to the disease.
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Section of Comparative Medicine 121 Questions had been raised as to the ripeness of the time for a nation-wide scheme on the principles proposed bv the N.V.I.A. There was admittedly much yet to learn but the present need was great and a considerable body of knowledge was available which could be used at once. One outstanding principle of the scheme put forward was that of early access to the farmi, and on a herd basis. That control of disease in that way was advantageous and practicable was already proven. Much more could be achieved by formal and regular access to a larger number of farms as part of a planned scbeme available to all.
One real danger of a short-term scheme could be foreseen and met; that was the danger that it could become too cut and dried. But if it was regarded as only a beginning, if use was made continuoLsly of the material and experience which would thereby become available to increase the common fund of knowledge, and if pre-and post-graduate education were kept abreast, an intensive short-term effort coulld be merged into a longterm policy of continually increasing efficacy and breadth.
Mr. Steele-Bodger (in reply to the discussion) said he wvas glad to hear the medical members declare that the most important general principle in the control of animal disease was improved animal husbandry. If all our herds and flocks could have free range, disease control wotuld be much easier than at present, but it would appear inevitable that in certain parts of this country animals must be housed at certain times of the year. He did not agree with Mr. S. J. Edwards that pulling down old buildings and putting up new ones would solve the problem of disease in dairy herds.
The area method, so successful in the United States, was not possible in this country whilst the present system of farming obtained.
The problem of disease control or eradication was stressed by Dr. Oakley when he spoke of the susceptibilitv of a disease-free herd to reinfection and he was sure that the policy to adopt in this country was to endeavour to reinforce resistance to disease rather than to attempt to eliminate it.
Dr. J. T. Edwards (Pirbright) said that after some years of experience at home and abroad in the study of animal diseases, and of the history of their control, he wondered whether any general principles could be enunciated. Particular problems depended upon so many various factors of which not the least important was the availability of suitable weapons for control that each needed to be grappled with according to its particular circumstances.
Viewing the general problem of cattle disease, mainly as an ecologist, four or five ill-defined strata could be discerned: Firstly, the epizootic diseases, of virus, protozoan, or bacterial origin, which, when they occurred in a given territory, were so damaging that thev usually demanded drastic action by the State. Secondly, the enzootic diseases, mainly of bacterial origin, which again yielded fairly readily to preventive measures of control. Thirdly, the insidious diseases, in wvhich bacterial infection was either the primary cause or in which the virulence of a subpathogenic bacteriuim was greatly enhanced thanks to intensive domesticationi. In this stratum fell largely the bacterial diseases, such as tuberculosis, mastitis, and contagious abortion. Perhaps the helminthic diseases could also be included in this stratum. Fourthly, the diseases caused by dietary errors or deficiencies and disturbances in hormonal equilibrium; these again were largely the outcome of domestication and forcing the animal by selective breeding to yield products for the use of man far in excess of what had been intended by nature. SterilItv seemed to fall mainly within this stratum, as did milk fever. So ill-defined and interlocked were the third and fourth strata in this picture that there came to mind the recent brilliant work of Shope on the multiplicity of "insults" required to give rise to a natural outbreak of influenza. A disease like bovine mastitis, which for some time had appeared to be caused solely by certain bacterial agents, would now seem to have a more conmplex atiology, with, in the phenomena of evolution and involution of the mammary tissue, factors of the fourth stratum acting as contributory agencies. Likewise, the bacterial metritis associated in a preponderance of cases with sterility would possibly be foulnd to be determined primarily by faulty involution of the genital tract conditioned by disturbance in the normal hormonal equilibrium during this phase in the reproductive cycle.
Fifthly, although not so evident, but still real, especially in highly bred dairy stock, were the culminating conditions of intensive domestication representedl bv the neuroses; the 122 Proceedings of the Royal Society of Medictne 8 phenomenon was far more evident in another domesticated species-the canine-by the present wide prevalence of canine hysteria.
The chief problem in this country to-day was to combat those conditions that lay deep in the third and fourth strata. The imminence of the diseases in the uppermost strata was made to appear remote thanks to the stringent official action taken to safeguard the bovine population from them. Only as far back as the sixties of the last century rinder-,pest became after an interval a major disease problem of cattle, and it was only eradicated after the State, paying heed finally to veterinary, rather than medical, advice, had spent about £5,000,000 sterling in applying the drastic "stamping-out " methods which had since come to be known as " cattle plague measures ", and which were to-day those currently employed, for want of a proved better system, for the control of foot-and-mouth dis6ase.-Mr. H. T. Matthews said that he belieyed that we were hardly in a position to talk about eradication of the diseases but should think first in terms of reduction to controllable proportions, and, in that sense, might give the vaccination policy a chance before instituting more radical measures. That is to say we needed a fairly long-term plan aiming at reduction of incidence before the longer-term Policy of complete eradication.
He agreed that the diseases under discussion tell into a class where animal husbandry became important. As most calves were born by design and were born healthy, if we sheltered them from the hazards of disease and enhanced their resistance artificially, we should be able to produce a much more healthy generation within a measurable period. It seemed quite clear, in relation to these diseases, that the work of the laboratory, of the clinician and of pure animal husbandry' must be combined into one policy based on team work.
